1

'Voluntary' and 'Involuntary' Early Retirement:
An International Analysis
Introduction
The trend toward earlier retirement has been one of the most important labor market developments in the past fifty years. During this period, participation rates of older workers have fallen in virtually all OECD countries. The decrease in labor market participation implies considerable economic costs, particularly through social security benefit payments and a lower tax base.
A large body of economic literature has analyzed workers' choice of retirement age.
According to this literature, a worker's retirement decision is based on an assessment of future streams of wages and pension payments from public and private sources. The worker chooses an optimal retirement date such as to maximize future expected utility.
A frequent criticism of life-cycle retirement models challenges the key underlying assumption: Individuals are supposed free to choose the optimal retirement age. But according to Hurd (1990, p. 597) , "assuming that the worker could choose hours and years of work freely at the preretirement wage, which is the only one observed for that worker, leads to the incorrect conclusion that the worker retired because of a shift in the position or shape of his indifference curves, when, in fact, he retired because of unobserved employment constraints." Desmet et al. (2005) point out that this problem is particularly relevant in a European context where anecdotal evidence suggests that large-scale industry restructuring has been a cause for employment constraints that led to early retirement. Therefore, in recent literature including Desmet et al. (2005) and Smith (2006) , an explicit distinction between 'voluntary' and 'involuntary' early retirement has been made.
'Voluntary' early retirement is understood as a retirement that is caused by a relative preference for leisure versus the feasible alternative of continuing work. Conversely, 'involuntary' early retirement refers to a retirement that results from a situation with (often unexpected) employment constraints. While such an 'involuntary' early retirement is still the result of a rational choice of the worker, the choice is strongly restricted by the lack of employment options.
Employment constraints for older workers are not unusual in Europe. In a comprehensive review of empirical studies from various European countries, Taylor (2001) concludes that employers' attitudes and policies toward older employees imply a strong age discrimination in the labor market, for instance by setting age limits in recruiting. 1 Once older workers are made redundant with their current employer, it will hence be very difficult to find new jobs, and they will likely have little other choice than moving into early retirement.
The importance of studying 'involuntary' early retirement is also highlighted by the fact that 'voluntary' and 'involuntary' retirement lead to different post-retirement behavior. While it is difficult to explain the empirically observed fall of consumption after retirement with 'voluntary' early retirement as a result of life-cycle optimization (hence the name 'retirementconsumption puzzle' for this issue), Smith (2006) shows that a significant drop in consumption in fact only occurs in case of an often unexpected 'involuntary' retirement.
Although sufficient anecdotal evidence on the importance of the phenomenon of 'involuntary' early retirement exists (e.g. Schmähl 2003 , Henkens and van Dalen 2003 , Herz 1995 , we are not aware of empirical studies that document the extent and determinants of 1 Constraints to the employment of older workers can also stem from regulations of the social security system. For instance, firms in Switzerland have to pay contributions to mandatory private pension funds and the contribution rates increase with the workers' age (see Dorn and Sousa-Poza 2003) .
'involuntary' early retirement in a cross-national setting. This setting is essential when trying to assess the impact of national regulations (e.g. in the field of social security or employment protection legislation) on early retirement behavior. The main contribution of this paper is to provide international evidence on the extent to which early retirement is 'involuntary' and on the factors that influence the share of 'involuntary' early retirements. This is done by analyzing a unique international microdata set covering 19 countries. Given that 'voluntary' and 'involuntary' are intrinsically subjective concepts, we classify retirements as 'voluntary' or 'involuntary' according to workers' self-assessment. Our results show that the extent to which early retirement is involuntary varies greatly among countries. While rising unemployment rates and strict employment protection legislations increase the share of 'involuntary' retirements among the early retirees, more generous social security systems do not significantly affect the ratio of 'involuntary' to 'voluntary' early retirements.
The paper is structured as follows: Section 2 summarizes related theoretical and empirical literature, with a focus on Hutchens' (1999) model of retirement. This model is particularly illustrative for explaining reasons for 'involuntary' early retirement. Section 3 describes the data and variable definitions. Section 4 documents the prevalence of 'involuntary' early retirement in international comparison. Section 5 conducts an exploratory analysis of the determinants of 'voluntary' and 'involuntary' retirement and section 6 concludes.
Related Literature
Classical life-cycle models of retirement have focused on a worker's assessment of expected future streams of wage and pension payments as important determinants of the retirement date. Examples for this stream of literature are the contributions by Burkhauser (1979) , Gordon and Blinder (1980) , Mitchell and Fields (1982) , Burtless (1986) , and Gustman and Steinmeier (1986) .
An important prediction from this literature is that earlier and more generous availability of public or private old-age benefits will increase the incidence of early exits from the labor force because early retirement becomes a more attractive choice for individuals. In particular, an exogenous and uniform increase of public or private pensions lowers the optimal retirement age due to equally directed substitution and wealth effects. Moreover, an additional incentive to choose an earlier retirement arises from pension systems where the present value of lifetime pension benefits falls when retirement is delayed.
International empirical studies such as those by Blöndal and Scarpetta (1998) or Duval (2003) confirm that early retirement is more prevalent in countries with more generous early retirement regulations. The two indicators used for the generosity of early retirement provisions are the old-age pension replacement rate which measures the expected pension income as a fraction of the earnings just prior to retirement, and the decrease in accumulated pension wealth accrual when postponing retirement, a measure for the actuarial (un-)fairness of a pension system. The importance of public pension schemes for retirement behavior is also highlighted by Gruber and Wise (1999) who show for various countries that retirement tends to take place around the age when early retirement benefits can be claimed.
While it is typically assumed that generous public early retirement provisions increase the incidence of early retirement because more workers choose to retire early ('voluntary' early retirement), Hutchens (1999) Worker and firm negotiate a three-period contract over wages, private pensions, and the employment probability in period two. Public social security benefits in case of early retirement (second period) or in case of retirement at the standard retirement age (third period) as well as the degree of actuarial adjustment of these early retirement benefits are given exogenously. The contract between the firm and the worker defines the employment probability in period two as a function of the worker's productivity and of the marginal value of his consumption value of home production in that period. At the beginning of the first period -when the parties sign the contract -the realization of these two latter variables is yet unknown. In particular, there can be a shock to the demand for the firm's products in period two. Such a demand shock would imply that a second-period technology had to be used which did not match well with the worker's skills and hence lowers his productivity.
The firm chooses wages, private pensions, and the employment probability function for period two in order to maximizes its expected profit subject to the constraint that the worker's total expected utility must not be smaller than the (exogenous) utility that he could obtain from a job elsewhere in the labor market. The result of the firm's profit maximization is that 2 A related model is Lazear's (1979) model of mandatory retirement age. As a reaction to moral hazard, firms and workers agree on a contract that pays younger workers below and older workers above their marginal product. Such contracts make it less attractive for firms to employ older workers, and firms hence set a mandatory retirement age. where θ 2 and z 2 are productivity and consumption value of home production in period two, g 2 are early retirement benefits available in period two, ∆ is the degree of actuarial adjustment of these benefits, and s is the probability that the worker survives from the second to the third period. Neither wages, private pensions, nor third-period social security benefits enter the early retirement decision. In absence of social security, there would be an efficient solution where early retirement takes place whenever the productivity of the worker falls below his consumption value of home production, for instance as a consequence of a demand shock for the firm's products. However, generous social security benefits subsidize workforce reductions and lead to an inefficiently high level of early retirement: In accordance with the empirical evidence, the model predicts that higher early retirement benefits and a less-thanfull actuarial adjustment of such benefits (i.e., ∆ < g 2 /s) will increase the incidence of early retirement.
The theoretical model by Hutchens (1999) highlights the possibility that generous social security benefits can incentivize firms to reduce their workforce, leading to 'involuntary' early retirement due to employment constraints. Using a pension reform in Finland as a natural experiment, Hakola and Uusitalo (2005) confirmed that firms react to public early retirement provisions by encouraging retirement. After the pension reform introduced an experiencerating of early retirement benefits which eliminated the subsidization of workforce reduction, early exits of older workers significantly decreased. This finding raises the question whether the positive effect of generous early retirement benefits on the incidence of early retirement is mostly due to a larger number of 'involuntary' and potentially inefficient firm-driven retirements rather than due to more workers who freely choose to retire early. The empirical section of this paper addresses this question.
An additional institutional factor that might contribute to such 'involuntary' early retirement is strict employment protection legislation. First of all, such legislation makes firms less likely to hire which is particularly detrimental for older workers who often find it more difficult to find a new job than younger workers. An older worker who can no longer work for his present employer will hence have few other choices than early retirement.
Moreover, Schmähl (2003) reports for the case of Germany that since rigid employment protection legislation impedes firms from lying off workers, firms often pressurize older workers to retire early once they reach the age at which early retirement benefits become available.
Research on the motives for early retirement suggests that apart from the desire to leave work and apart from company restructurings, poor health is the third important cause for early retirement (see, e.g., Burtless and Quinn (2000) for the United States and Dorn and SousaPoza (2004) for Switzerland). At least part of the retirements due to poor health are 'involuntary'. While our data does not allow us to control for individual health, however, it does not seem plausible that major differences in health levels among the countries in our sample should exist which could explain the inter-country variance in the proportion of 'involuntary' early retirements. In the empirical section of the paper, we will, as a robustness test, control for life expectancy as a crude measure for a country's health level.
Data and Definitions
According to OECD (1995) , three broad definitions of retirement can be distinguished: (i) being a recipient of a public or private old-age pension, regardless of the current employment status; (ii) being out of the labor force, regardless of the reason for ceasing work and no matter whether an old-age pension is being drawn; or (iii) having a self-described status of retired, regardless of employment status and receipt of a pension. These definitions of retirement can easily be transformed into definitions of early retirement if the retirement takes place prior to the individual reaching the legally defined standard retirement age.
In this paper, early retirement is defined based on a combination of the second and third concept. A person is hence considered as a retiree if he is not working and reports his employment status as 'early retired' (the same definition is used, e.g., by Smith 2006 In addition to the ISSP variables, our analysis includes variables referring to general economic and social security characteristics of the different countries. These macro-level variables are included to test the theoretical predictions that were discussed in section 2 of this paper. Product demand shocks, which can trigger early retirement in the framework of Hutchens (1999) , are characterized by the increase of the unemployment rate between the year before the retirement and the year of retirement. The data sources for this variable and 4
The main advantage of the ISSP data is that it allows us to identify voluntary and involuntary early retirement in an international setting and on a micro-data level. The limitation of the data is that it is only cross-sectional. We can therefore not identify specific characteristics of individuals' pre-retirement jobs such as occupation. Moreover, it is not possible to readily compare early retired individuals to people who did not retire early since the identification of persons belonging to the latter group is difficult given the lack of information on previous working status (see also Dorn and Sousa-Poza 2005 for a further discussion of this issue).
for the OECD Employment Protection Legislation Index 5 for the year 1990 are OECD (1999) and (2004b), respectively.
There are two main characteristics of old-age pensions systems that supposedly affect early retirement. First, the expected old-age pension replacement rate at a given age measures the expected pension income as a fraction of the earnings just prior to retirement. The replacement rate can thus be interpreted as an indicator for the generosity of an old-age pension system. 6 Second, the decrease in accumulated pension wealth accrual measures the reduction in expected lifetime pension income that results from postponing retirement. Such a decline in pension wealth accrual is equivalent to an implicit tax on continued work and is characteristic for a pension system that is actuarially unfair. In an actuarially neutral pension system, pension wealth accrual is invariant to the retirement age. Our models include variables for the average old-age pension gross replacement rate between age 60 and for the decrease in accumulated pension wealth accrual when postponing retirement from age 55 to 64. These variables take into account both public social security pensions and mandatory private pensions. The pension replacement rate data has been provided by Romain Duval (part of this data is published in Duval, 2003, p. 39) , while the pension wealth accrual data is taken from Blöndal and Scarpetta (1998, p. 65) . 7 As a measure of a country's income level, the models also include GDP per capita in the year of an individual's early retirement. The data is taken from Penn World Tables (Heston et al. 2002) . It would of course be desirable to include 5
The index refers to the strictness of employment protection for regular employment and is based on a variety of criteria including notice period, amount of severance pay, and definition of unfair dismissal.
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In a life-cycle framework with certain restrictive conditions, the level of public pensions should have no effect on the choice of a retirement date. This is the case if contributions to the pension system are perceived as savings, if pension benefits paid equal the amount of contributions paid, and if the interest rate equals the rate of growth of total wages.
7 Duval (2003) computed the pension replacement rates are a synthetic indicator based on six individual cases with different wage levels and different marital status. Pension wealth accruals reported by Blöndal and Scarpetta (1998) are computed based on singles with average wages. The macro-level variables are summarized in table A1 in the appendix. Note that some of the OECD variables are not available for four countries in our sample (Cyprus, Hungary, Poland, and Slovenia). The multivariate analysis will hence be restricted to the remaining 15 countries.
individual-level financial data, particularly individual pension wealth. However, the ISSP does not contain such information.
A concern that regularly arises in international surveys is that respondents' answers might be affected by the fact that questions asked in different languages can have slightly different meanings. Furthermore, answers may be influence by different cultural attitudes. Dorn et al. (2007) have shown that levels of self-reported happiness indeed vary significantly across language regions, with the a borderline being between the Germanic languages (including English) on the one hand, and Romance and Slavic languages on the other hand. While it seems unlikely that an assessment whether a retirement has been by choice or not is subject to strong language or cultural effects, we control for language groups as a robustness test in the empirical section of the paper.
Incidence of Involuntary Early Retirement
The incidence of involuntary early retirement varies considerably among countries, as shown in table 1. In the USA and in Denmark, only one out of ten early retirees has involuntarily moved into retirement. Other countries with very low rates of forced early retirement are Canada, Japan, and Norway. Conversely, involuntary early retirement seems to be the rule rather than the exception in some continental European countries. In Germany, Portugal, and Hungary, more than half of all early retirements are 'not by choice'.
Clearly, these large international differences in the incidence of 'involuntary' early retirement call for an explanation. In section 5, we test whether labor market and pension system characteristics contribute to these differences. A notable observation is that all three Eastern European countries in the sample, Hungary, Slovenia, and Poland, have large shares of 'involuntary' retirement. These countries have been affected large industrial restructurings when moving from a state economy to a market economy (see Stanojevi (2003) for Slovenia). Moreover, they differ from the rest of the sample by having lower health levels and supposedly more retirements due to poor health (see Szalai (1991) for the case of Hungary).
Since some of the OECD macro-level data is not available for the Eastern European countries, they are not included in the multivariate analysis in section 5 of the paper which focuses on a more homogeneous sample of OECD countries with well-established industrialized market economies. Even among these countries, striking differences in the share of involuntary early retirements remain, even among neighboring countries such as Norway and Sweden.
In addition to the incidence of involuntary early retirement, It is not surprising that there is a highly significant negative correlation between the early retirement ratio and the labor force participation rate of older persons (age 55 to 64), because a high incidence of early retirement is a main reason for low participation rates. A striking result, however, is the significant and relatively sizable positive correlation between the percentage of 'involuntary' early retirement among early retirees and the number of early retirees per worker. Countries with a large proportion of involuntary early retirement tend to have lower participation rates. These results accentuate the empirical importance of involuntary early retirement, and they establish a link between the relative proportion of involuntary early retirement among early retirees, which will be analyzed in section 5, and the overall incidence of early retirement and labor force participation.
Determinants of Involuntary Early Retirement
We estimate a series of probit models that analyze the determinants of the probability that an early retirement has been 'involuntary'. The sample contains observations of early retired persons from 15 OECD member countries. 8 It includes individuals who went into early retirement between 1983 and 1997 and at ages between 45 and 64. Weights are adjusted to give every country the same weight in the total sample. Furthermore, the Moulton (1990) problem that is associated with estimating the effects of macro-level variables on micro units is taken into account by clustering standard errors by countries using the standard technique described by Froot (1989) .
The main focus of the analysis is on the impact of various social security and labor market variables on 'involuntary' early retirement. For the generosity of social security early retirement provisions, there are two competing hypotheses. If generous benefits (represented by high pension replacement rates and decreasing pension wealth accruals) increase the number of early retirements mainly because more workers choose to retire under more attractive financial terms, then favorable early retirement provisions should have a negative 8 Canada, Denmark, France, Germany, Great Britain, Italy, Japan, Netherlands, New Zealand, Norway, Portugal, Spain, Sweden, Switzerland, and the USA. impact on the share of 'involuntary' retirements. Conversely, in the framework of the theory by Hutchens (1999) , we would expect that favorable early retirement provisions of social security systems and adverse economic conditions (represented by increasing unemployment rates) lead to company-driven early retirements, which tend to be 'involuntary' from a worker's perspective. Furthermore, we hypothesize that stricter employment protection will increase the incidence of 'involuntary' early retirements. Table 3 shows probit estimations of the determinants of involuntary early retirement.
Apart from social security and labor market characteristics, the estimated models also control for the socio-demographic factors gender, marital status, and age at retirement, as well as for the year of retirement.
Model (I) in table 3 considers the impact of the socio-demographic variables and national income on the probability that an early retirement was 'involuntary'. Gender and marital status do not have significant effects when we allow for a gender-specific impact of marriage by including an interaction term between gender and marriage. 9 We also estimated the models (II) for both genders separately, but found no gender-specific impact of the institutional variables. 10 It is not surprising that early retirements at age 45 to 59 are more often 'involuntary' than retirements at age 60 to 64. A 'voluntary' early retirement only becomes an attractive option once an individual has had enough time to accumulate a sufficient level of private and public pension wealth to fund consumption in old age. The variables for retirement years do not show a clear trend in the proportion of 'involuntary' early retirement, although from 1995 to 1997, this proportion has been significantly larger than in the reference period 1983 to 1985. 9 Several empirical studies such as Pozzenbon and Mitchell (1989) , Peracchi and Welch (1994) , and Bütler et al. (2004) have found that married women tend to retire earlier than married men, possibly because "married women appear to value nonwork years highly" (Pozzenbon and Mitchell 1989, p. 20). Higher national GDP per capita is associated with a larger share of 'voluntary' early retirement. The higher income level, which is typically correlated with higher wealth, makes 'voluntary' early retirement better affordable for workers. According to Burtless and Quinn (2000) , an increasing level of wealth is even the most powerful explanation for the trend to earlier retirement that most industrialized countries experienced during the past 50 years. Wald tests for joint insignificance Pension gross replacement rate = pension wealth accrual = 0 2.04 Average unemployment rate = employment protection legislation = 0 10.14*** Notes: The reference person is male, unmarried, and has retired between age 60 and 64 and between the years 1983 to 1985. Standard errors are clustered by country and shown in parenthesis. Observations are weighted with "federal" weights that give each country the same weight in the total sample. The Wald statistics have Chi-square distributions with 2 degrees of freedom. */**/*** denotes significance at the 10/5/1-percent level.
Model (II) adds the macro-level variables that characterize labor market conditions and pension system characteristics. The proportion of involuntary retirement is significantly higher in years with increasing unemployment rates. One explanation for this finding is Hutchens' (1999) theory that firms promote early retirement when they are confronted with adverse demand shocks in an economic recession. For the case of Switzerland, Dorn and Sousa-Poza (2004) have shown that there is indeed a parallel movement of the unemployment rate and the portion of early retirement that is due to company reorganizations.
Employment protection legislation is, in accordance with our hypothesis, another factor that can create employment restrictions which lead to 'involuntary' early retirement. Indeed, countries with more rigid employment protection as measured by the OECD index have significantly higher shares of 'involuntary' retirement. The effect is sizable: one additional index point raises the share of 'involuntary' early retirements by 3%, all else hold equal.
The social security variables yield a differentiated picture. A high decrease in pension wealth accrual between age 55 and age 64, which indicates an actuarially unfair pension system, is associated with a somewhat larger share of 'involuntary' retirements. In contrast, a higher pension gross replacement rate rather tends to increase the share of 'voluntary' early retirements. The null hypotheses that the coefficients of these variables are separately or jointly equal to zero can, however, not be rejected at conventional significance levels. The generosity indicators for the social security systems' early retirement provisions, which Blöndal and Scarpetta (1998) and Duval (2003) identified as main determinants for the differences in the incidence of early retirement across a similar sample of OECD countries, do not significantly affect the shares of 'voluntary' and 'involuntary' early retirements. This suggests that more generous early retirement provisions of the social security system create both more 'voluntary' and more 'involuntary' early retirement. The incidence of early retirement hence not only increases because more workers freely choose to retire, but likely also because the social security system creates incentives for firms to shed older workers for whom the social security system will pay thereafter.
As a robustness test for these results, Average unemployment rate = empl. protect. legislation = 0 10.14*** 10.67*** 13.62*** Notes: The reference person is male, unmarried, and has retired between age 60 and 64 and between the years 1983 to 1985. The reference category for the language families is 'Germanic languages'. Standard errors are clustered by country and shown in parenthesis. Observations are weighted with "federal" weights that give each country the same weight in the total sample. The Wald statistics have Chi-square distributions with 2 degrees of freedom. */**/*** denotes significance at the 10/5/1-percent level.
Given that the international data comes from a survey that used different languages, we also test whether answers of the survey respondents depend on language. The national languages of the countries in the sample can be classified into three language families:
Germanic languages (including English), Romance languages, and Japanese. Model (IV) includes dummy variables for Romance language and Japanese, the countries with Germanic languages being the reference group. The results in 1999) , this result implies that the international differences in the share of self-reported 'involuntary' early retirements are not due to differences in cultural attitudes across (groups of) countries. The coefficients of the other macro-level variables are unaffected by the inclusion of the language variables.
Summary and Conclusions
Microeconomic theory has mostly analyzed retirement as an active and well-planned choice of the worker. However, recent literature such as Desmet et al. (2005) early retirements is particularly high in countries with low labor market participation rates of older persons.
The empirical analysis shows that an increasing unemployment rate yields a larger share of involuntary early retirement. This result suggests that companies encourage early retirements to reduce staff during economic slowdowns. More rigid employment protection legislation does also increase the share of involuntary early retirements. Such legislation creates employment constraints by making firms less likely to hire, and the result is also consistent with Schmähl's (2003) observation that some companies in Germany push older workers into early retirement as a means to circumvent strict employment protection legislation.
Previous empirical studies report that generous early retirement provisions of social security systems lead to more early retirement. However, this study finds that favorable early retirement provisions such as a high replacement rate and little actuarial adjustment of early retirement benefits do not increase the share of 'voluntary' early retirements. Attractive early retirement conditions of the social security system do hence not only trigger more 'voluntary' early retirements, but also more 'involuntary' early retirements. A likely explanation for this finding is that generous social security benefits make it more attractive for firms to reduce their workforce using early retirement programs, as Hakola and Uusitalo (2005) 
